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January 3, 2006

Windy Fetterly, A.P.P
2430 Stevens Drive, Room 192

Richland, WA 99354

Reference: Contract 615

Dear Ms. Fetterly:

STI. fllohland
2800 George Washington Way
Richland, WA 99354

STL

Tel: 509 375 3131 Fax: 509 375 5590
www.sU-inc.com

Accompanying this letter are the Data Package(s) and Invoice(s) for the radiochenTical analyses for the
following Fluor Sample Delivery Groups:

SDG NiTMBER SAF NUMBER

W04834 F04-034

If you have any questions regarding this data package or require any additional information please
contact Hans Carman at 375-3131.

Receipt of this letter and the packages are acknowledged by:
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Analytical Data Package Prepared For

Fluor Hanford Inc.

Radlochemical Analysis By

STL Richland

2800 G. W. Way, Richland Wa, 99354, (509)-375-3I31.

Assigned Laboratory Code; STLRL

Data Package Contains /9 Pages

Report No.: 30960

SDG No. O rder No. Client Sample ID (List Order) LotSa No. Work Order ReportDB ID Batrh No.

W04834 F04-034 B1H3F3 J5L190138•1 HTEE71AA 9HTEE710 5364131

/,,^337Q a\

T ^

^ ^^rCfl VED

STL Richland

rpdiTLRchTitk v3.73
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Certificate of Analysis 46

Fluor Hanford
P.O. Box 1000, T6-03 ^ !(It^,
Richlaod, WA 99352 `

lanuary 3, 2006 c^o 4

Attention: Steve Trent

SAF Number . F04-034

Date SDG Closed . December 16, 2005
Number of Samples One (I)
Sample Type . Water

SDG Number W04834
Data Deliverable 15 145-Day Summary

CASE NARRATIVE

1. Introduction

On December 16, 2005, one water sample was received at STL Richland (STLR) for radiochemical

analysis. Upon receipt, the sample was assigned to lot J5LI90138 and assigned the following laboratory

ID number to correspond with the Fluor Hanford (FH) specific ID:

FH ID# STLR ID# MATRIX DATE OF RECEIPT

B1H3F3 HTEE7 WATER 12/16/05

II. Sample Receipt

The sample was received in good condition and no anomalies were noted during check-in.

111. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data includes

sample identification information, analytical results and the appropriate associated statistical errors.

The requested analyses were: Chemical Analysis
Hexavalent Chromium by EPA method 7196A

STL RICHLAND 2



Fluor Hanford
January 3, 2006

IV. Quaiity Control

The analytical results for each analysis performed includes a minimum of one laboratory control sample

(LCS), one method ( reagent) blank, and one duplicate sample analysis. Any exceptions have been noted

in the "Comments" section.

QC and sample results are reported in the same units.

V. Comments

Chemical Analysis
Hexavalent Chromium by EPA method 7196A:
The LCS, batch blank, sample, sample matrix spike (B 1H3F3), matrix spike duplicate (B iH3F3) and

sample duplicate (B 1H3F3) results are within contractual requirements.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this hard copy
data package has been authorized by the Laboratory Manager, or a designee as verified by the following

signature.

Reviewed and approved:

'D^'^• ^ l"L'L•T.^,1`_
ans Carman

Project Manager

STL RICHLAND



Drinking Water Method Cross References
DRINKING WA1ER ASTM METHOD CROSS REFERENCES

Referenced Method lsotope s STL Richland's SOP number

EPA 901.1 Cs-134, 4131 RICH-RC-5017

EPA 900.0 Alpha & Beta RICH-RC-5014

EPA 903.1 Ra-226 RICH-RC-5005

EPA 904.0 Ra-228 RICHaRC-5005

EPA 905.0 Sr89/90 RICH4tG5006

ASTM D2460 Totel Radium RICH-RC.-5027

Standard Method 7500-U-C & ASTM D5174 Uranium RICH-RC3058

EPA 906.0 711tium RICH-RC-5007

NOTE:
The Gross Alpha LCS is prepared with Am-241 ( tudess othenvise specified in the case narraths)

The Gross Beta LCS is prepared with SdY-90 (unless otherwise specified in the case nenatiee)

Uncertainty Estimation
STL Richland has adopted the internationally accepted approach to estimating uncertainties

described in "N1ST Technical Note 1297, 1994 Edition". The approach, "Law of Propagation of Errors",

involves the identification of all variables in an analytical method which are used to derive a result. These

variables are related to the analytical result (R) by some functional relationship, R= constants * f(xy,z,...).

The components (x,y,z) are evaluated to determine their contribution to the overall method uncertainty.

The individual component uncertainties (uo are then combined using a statistical model that provides the

most probable overall uncertainty value. All component uncertainties are categorized as type A, evaluated

by statistical methods, or type B, evaluated by other means. Uneertaindes not included in the components,

such as sample homogeneity, are combined with the component uncertainty as the square root of the sam-

oGthe-squares of the individual uncertainties. The uncertainty associated with the derived result is the

combined uncertainty (u,) multiplied by the coverage factor (1,2, or 3).

When three or more sample replicates are used to derive the analytical result, the type A

uncertainty is the standard deviation of the mean value ( S/vn), where S is the standard deviation of the

derived results. The type B uncertainties are all other random or non-random components that are not

included in the standard deviation.

The derivation of the general "Law of Propagation of Errors" equations and specific example are

available on request.

STL Richland

ratCenerallnfo v3.72
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I Action Lev An agICC.O upon activity level used to trigger some action wnell the ttrW result IS greater man or equal to me Aetlon

Level. Often the Action Level is related to the Decision Limit.

Batch The QC preparation batch number that relates laboratory samples to QC samples that were prepared and analyzed
logetha.

Bias Dcfined by the equation (Result/Expected)-l asdefined by ANSI N13.30.

COC No Chain olCustody Number assigned by the Client or STL Richland.

Count Error (Ss) Poisson counting statistics of the gross sample count and background. The uncertainty is absolute and in the same
units as the result. For Liquid Scintillation Counting (1SC) the batch blank count is the twekgmurd.

Total Uncert (#t) All known uncertainties associated with the preparation and analysis of the sample we propagated to give a rneasure

ur_ Combiaed oftheuncerlairtty associatedwithlheresult, a°thecombineduncertalnty. Theuncettainty is absolute and in the

Uncertaing^ same units as the result.

(#s), Coverage The coverage factor defines the width of the confidence interval, 1, 2 or 3 standard deviations.

Factor
CRDL (RL) Contractual Required Detection Limit as defincd in the Client's Slalerrwnt Of Work or STL Richland "default"

nominal detection limit. Often referred to the reporting level (RL)

Lc Decision Level based on instrwnent badcground or blank, adjusted by the Efficiency, Chemical Yield, and Volume

: associated with the sample. The Type I error probability is approximately 5%. Lc=(1.645 •
Sqn(2'(BkgmdCntBkgrndCntMin)/SCntMin)) •(ConvFeU(EfP°Yld'Abo•Vol) • IngrFct). For LSC methods the
batch blank is used as a measure of the background variability. Lc cannot be calculated when the background count
is zcro.

Imt-Samplc No The number assigned by the LIMS software to track samples received on the same day for a given client The
. sample number is a sequential number assigned to each sample in the Lot

h1DCIMDA Detection Level based on instrument background or blank, adjusted by the Efficiency. Chemical Yield, and Volume

with a Type I and lI error probability of approxirr®tely 5% MDC =(4.65 •
• Sqrt((BkgmdCnt/BkgrndCntMin)/SCntMin)+2.71/SCntMin) •(ConvFcN(Eff • Yld' Abn' Vol) • IngrFct). For

' ISC methods the batch blank is used as a measure of the background variability.

Primary Deteclor The instrument identifier associated with the analysis of the sample aliquot.

Ratio U-23411.1-238 The U-234 result divided by Ihe U-238 result The U-2341U-238 ratio for natural uranium in NIST SRM 4321C is

1.078.

RsUM DC Ratio of the Result to the MDC. A value greater than I may indicate activity above background at a high level of •
contidcnce. Caution should be used when applying this factor and it sAould be used in coneat with the qualitiers

associated with the result.

RsVi'otUcert Ralio of the Result to the Total Uncertainty. If the uncertainty has a coverage factor of 2 a value greater than I may

indicate activity above background at approximately the 95% level of confidence assurrdng a two-sided confidence
inoerval. Caution should be used when applying this factor and it should be used in concert with the qualifiers
associated with the result

i Report DB No Sample Identifier used by the report system. The number is based upon the first five digits of the Work Order
Number.

RER The equation Replicate Error Ratio =(S•D)/[sqrt(TPUst+7'PUdt)] as defined by ICPT BOA where S is the original
sample result, D is the result of the duplieate, TPUs is the total uncertainty of the original sample and TPUd is the

total uncertainty of the duplicate sample.

SDG Sample Delivery Group Number assigned by the Clicnl or assigned by STL Richland upon sample reccipt.

Sum Rpt Alpha The sum of the reported alpha apee results for tests derived from the same sample excluding duplicate result where
Spec Rst(s) the results are in the same units.

WorkOrder TheLIMSsoftware assigntestspecificidentifier.

Yield The recovery of the tracer added to the sample such as Pu-242 used to trace a Pu-239/40 method.

STL Rlchland
rolGenerdlnfo v3.72
STL RICHLAND



Sample Results Summary Date: 03-Jan-06

STL Ric6land STLRL

Ordered by Method, Batch No., Client Sample ID.

Report No. : 30960 SDG No: W04834

Client Id MDC or

Brteh WorkOrder Parameter ResuR^UnceAalnty( 25) Guel Units Yield YDA CRDL RPD

5364131 7196 CR6

61H3F3

HTEE71AA HEXCHROME 3.90E-03 •- O.00E+00 mgA N/A 2.00E-03

HTEE7IAE HEXCHROME 3.90E-03 +- O.00E+00 mg/L N/A 2.OOE-03 1.00E+01 0.0

Np of Results: 2

$TL Richland RPD -Relatlre Percent Differenee.

rptSMcnSaSum
maryl V4.14.4 A97

STL RICHLAND 6



QC Results Summary Date; 03-Jan-06

STL Ricbland STLRL

Ordered by Method, Batch Na, CC Type,.

Report No. : 30960 SDG No.: W04834

Batch

Work Order Parameter Result +- Untartainty ( 26) Qua) Units Yield Rscovary Bias MDCIMDA

7196_CR6
5364131 MATRIXSPIKE

HTEE71AC HEXCHROME 5.47E-01 +-0.00E+00 mg/L N/A 104% 0.0 2.00E-03

HTEE71AD HEXCHROME 5.37E-01 w0.00E+00 mg/L WA 102% 0.0 2.OOE-03

5364131 LCS

HTONRIAC HEXCHROME 5.28E-01 +-0.00E+00 mg/L N/A 106% 0.1 2.00E-03

5364131 BLANK OC

HTONRIAA HEXCHROME 2.OOE-03 +.O.00E+00 U mg/L N!A 2.OOE-03

No. of Results: 4

STL Richland alas -(Rmult/Cxpected)-1 as dellned by ANSI N13J0.

rptSTLRehQeSum U Qual - Analyud for but nat dMerted abon IlmRfng erltaW Limit criteria is Ien than the MdNMda or Total Uacert or not Idennfied by

mary V4.14.4 A97 92mim stan software.

STL RICHLAND 7
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FORM I

SAMPLE RESULTS

Date: 03-Jan-06

Lab Name: STL Richland SDG: W04834 Collection Date: 12/16/2005 9:40:00 AM

Lot-Sample No.: J5L190138-1 Report No. : 30960 Received Date: 12116/2005 11:05:00 AM

Client Sample ID : B1H3F3 COC No.: F04-034-053 Matrix: WATER

Ordered by Client Sample ID, Batch No.

Rutdt Count Total MOCIMDA, Rpl Unll, fldd Rst/MAC, Analysis, Total Su Aliquot Primary

Parameter Quat Ecror (2 s) Uncert( 3 a) Action Lev Le CRDL(RL) Rstt/TotUecTt Prep U>te

^

SBe Size Detector

^

Batch: 5364131 7196_CR6

HEXCHROME 3.90EA3

No. of Results: I CommeMs:

Work Order: HTEE71AA ReportDB ID: 9HTEE710

O.OOE+00 2.OOE-03 rng/L N/A (1.9) 12/16/05 100.0

N/A ML

STL Richlantt MDCjMDALc - Detection, Uedsion Level based on Instrument background or blank, adjusted by the sampfe Efflclsney, Yield, and Volume.

rptSTLRchBample U Qual - Analyied for but not derected above limi6np aiterta. Limit crlterla Is less than the MdolMda or Total Unt:erl or not IdenFfied by gamma scan sottwem.

V4.14.4 AeT
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Lab Name: STL Richland

Lot-Sample No.: J51-190138-1

Cllent Sample ID: 61 H3F3

FORM II
Date: 03-Jan-06

DUPLICATE RESULTS

SDG: W04834 Collection Date: 12/16/2005 9:40:00 AM

Report No. : 30960 Received Date: 12/16/2005 11:05:00 AM

COC No.: F04-034-053 Matrix; WATER

Result, Comn Tulal MDC1MDA, Rpl Unil, RsUbIDC, Auah;elt, Tutal Sa AliQuut Primary

Paranmlcr (lrig Rst Quy Rn'ur ( 2 s) Uncerl( 2 s) Aclluu Ixv CRDL Y(Hd NsUTollkert Prep Date Size Size Drtcetur

Batch: 5364131 7196_CR6 WorkOrder. HTEE7IAE Report DB ID: HTEE7IER OdD Sc DB ID: 9HTEE710

HEXCHROME 3.90E-03 0.00E+00 2.OOE-03 mg/L N/A (1.9) 12/16/05 100.0

3.90E-03 RPD 0.0 1.00E+01 N/A ML

No. of Results: 1 Csmlmentr.

STL Rlchland RPD - Relative Pereeul DiRerenee.

rptSTLRchDupV4.1 MDCiMDA,Le - Deteedon. DeeWou Level beaed on Inetrumeul bac4greued orblank, adjusld by the senple Eglcieuey, Yield, ted Volume.

1.1 A97

^
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FORM II

BLANK RESULTS

Date: 03-Jan-06

Lab Name: STL Richfand SDG: W04834

Matrix: WATER Report No.: 30960

Co..[ Total MDCIbfUA Rpt Unit, RstAiDC, Atmlyais, TntalSa Allquot Primary

Parameter Rnult Qual Psrur (2 fi) Uneerl( 2 s) CRDL Yield RsUTntUcerl Prep D>.IC Size Sirc Detector

Batch: 5364131 7196_CR6 Work Drdor: HTONRIAA Report DB ID: HTONRIAD

HEXCHROME 2.OOE-03 U O.00E+00 2.00E-03 mg/L N!A 1. 12/16/05

N/A

No. of Results: I Comments:

100.0

ML

STL RlebWnd MDCiNDALc -Detectbn, llaclslon Leyel based on fnsVumenl backpround or blank, adjuated by the sample EfNciency. Yleld, and Volume.

rptSTLRehBlank fl Qud - Aedyeed for but not deleeted obave IImINng tAteriu. LimR criteria Is ldt than the Mdr/Mda Sr Totd l1eeM or not idwtlfied by gomma acse roftware.

V4.14.4 A97

0
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Lab Name: STL Richland

Matrix: WATER

FORM II Date: 03-.1an-06

LCS RESULTS

SDG: W04834

Report No.: 30960

Rcsnlt Co..,[ Tntal Rcport EclM.cted Rtcmer7, AnalY.cis, Aliquot Primary

Paramctcr Qual Error ( 2 s) Unccrq 2 r) h1DC J MDA I7nit Yield Sxpected lhaert nlas rrcp Date Site Detectnr

Batch: 5364131 7196_CR6

HEXCHROME 5.28E-01

No. ot Reaulb; 1 Commantsc

WorkOrtlcr: HTONRIAC RaportDBID: HTONRIAS

0.00E+00 2.OOE-03 Ing/L N/A 5.00E-01 106% 12/16/05 100.0

Rec Llmlts: 05 115 0.1 ML

STL Rlchl4rlrl as -(RerultlEspectedpl ar dellned by ANSI N13.Jf.

rptSTLRehLu
V4.14.4 A97
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FORM II Date: 03-Jan-06H
MATRIX SPIKE RESULTS

Lab Name: STL Rlchiand SDG: W04834

Lot-Samplo No.: J5L190138-1 Report No.: 30960 Matrix: WATER

SpikeRnnlt, Counl Tulal Rp1Uid1, Ree- Ewp- Eap Analysis, Aliqum AnalyMetLod,

Pnrnmerr Orig Rsl Qual Error (2 s) Uncert( 2 s) MDCIMDA CRDL Yicld nvery ecled Uuerrt Prep Date Size 1'rimary Derectnr

Batch: 5364131 Work Order: HTEE71AC

HEXCHROME 5.47E-01

3.90E-03

Batch 5364131 Work Order: HTEE7IAD

HEXCHROME 5.37E-01

3.90E-03

Number of ResWts: 2

Comments:

Rep.rt DB ID: HTEE7ICW Orie Sa DB ID: 9HTEE710

O.00E+00 2.00E-03 mg/L N/A 104.05% 5.26E-01 12/16/05 100.0 7196_CR6

ML

Report DB ID: HTEE7IDW OriO Sa DB ID: 9HTEE710

0.00E+00 2.00E-03 mg/L N/A 102.13% 5.26E-01 12/16/05 100.0 7196_OR6

ML

STL Richland RER - Replicate Ertor Ratio - (S-Dyjsqrt(eq(TPUsHsq(TPUd))I as deBned by ICPT BOA

rptSTLRchMs Blas -(RasulUExpected)-1 as defined by ANSI R17.30.

V4.14.4 A97
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FORM 11 Date: 03-Jan-06

MATRIX SPIKE DUPLICATE RESULTS

Lab Name: STL Richland SDG: W04834

Lot-Sample No.: J5L190138-1 Report No. : 30960 Matrix: WATER

SpikeRexult, Count Tntal Rpt Unit, Reo- Exp- Exp Annlynls, Aliquot Primap

I'anmelcr OrigRsl Quvl 4:rrar(Zs) [!oten(Zs) NSDC[DIDA CRDL Yicld uvery erled Ihxtrl I'rrpDate $ize Deleclar

Batch: 5361131 7196CRG Work Order: HTEE71AC Report DB ID: HTEE7ICW Orig Sa OD ID: HTEE7IOW

HEXCHROME 5.47E-01 0.00E+00 2.00E-03 mgR N/A 104.05% 5.26E-01 12/16/05 100.0

5.37E-01 /tpD 1.9 ML

Batch: 5364131 7196_CRB Work Order: HTEE71AD Report OB ID: HTEE7IDW Orig Sa OB ID: HTEE7ICW

HE)(CHROME 5.37E-01 O.00E+00 2.ODE-D3 mg/L N/A 102.13% 5.26E-01 12/16/05 100.0

5.47E-01 RPD 1.9 ML

No. o! Results: 2 Comments:

STL RlcMand RER - Replkate Efror Ratld e(S-Dy[sqrt(sq(TPUS(rsq(TPUd)I] as detlned by ICPT BOA

rpISTLRchIMsDup2 Blas -(RasultlExpectad)-1 as defined by IWSI N13.30.

V4.14.4 A97
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ST

T Richland LaboratoryL Data Review Check List
Hexavalent Chromium

Work Order Num s: HTBE7
Lab S le Numbers or SDG; W04834

Method/Test/Parameter Cr+6 in Water / RICH-WC-SOD3, Rev 7

Yes No N/A 2itl Level

Review Item Review

A. Initial Calibration
3

1. Performed at required frequency with required number of levels?

2. Correlation coefficient within QC limits? 3 y-'

3. Initial calibration verification (ICV) analyzed immediately after calibration and `^ .
results within QC limits?

4. Initial calibration blank (ICB) analyzed immediately after ICV and concentrations of
all parameters < reporting limit?

B. Contintting Calibration

1. CCV analyud at required frequency and all pazameters within QC limits?

2. CCB analyzed at required frequency and all results S. reporting llmit? 3

C. Sample Analysis

3

1. Were any samples with concentrations above the linear range for any parameter L•
diluted and reanalyzed?

2. Were all sample holding times met? 3 L'^

D. QC Samples

3

I. All results for the preparation blank below limits?

2. MS or MS/MSD recoveries within QC limits and %RPD (for MSD) acceptable?

3. LCS percent recovery wititin QC limits and %RPD (for LCSD) acceptable? 3

4. Analytical spikes within QC limits where applicable? 3 L'

5. ICP only: One serial dilution performed per SDG? 3 ^'

6. ICP only: CRDL standard (CRi or CRA) analyzed at required frequency? 3 v'

7. 1CP only: Interference check samples (ICSA. ICSAB) and HICAL analyzed at the 3
re quired freq uencies and within QC limits?

_
°

Form CG-191, Rev. 4, 2/03 page 1 of 2

STL RICHLAND 14



Review Item Yes No N/A 2Ad Level
(-") ReWew (d)

E. Other 3

1. Are all nonconformances included and noted?

2. Is the correct date and time of analysis shown? 3 ^.

3. Did the analyst sign and date the front page of the analytical run? 3 L

4. Correct methodology used? 3

5. Transcriptions checked? 3 ^

6. Calculations checked at minimum frequency? 3 [.!

7. Units checked? 3

Comments on any "No" response:

Analyst:

Second-Level Review:

Date:

Date:

Form CG-191, Rev. 4, 2/03 page 2 of 2

STL RICHLAND 15
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2/30/2005 8:32:08 AM Sample Preparation/Analysis Balance Id:
08302, FLUOR HANFORD IC Waste 88 NO SAMPLE PREPARATION PERFORMED / DIRECT INJECTION PIPet p:anagemenl Federal Servi EA Chromium, Hexavalenl (7196A)

__
'---

eport Due : 01/03^2006 01 STANDARD TEST SET SeP1 DT/Tm Tech:

atch: 5364131 WATER ug/L PM, Quote: HC, 29754 Sep2 DT/Tm Tech:
EQ Batch, Test: None All Tests: 88EA, 5364131 88EA,

Prep Tech:

Work Ordor, Lot, Total Initial Aliauot OC Tracor Count Detector Count On I Off CR Analvst, Comments:
SempleDaleTime AmWnlt AmWnll PrepDate TimeMln Id (24hr)Circle u Inil/Date I I
^^^-.^.»:.-_..-.-._-
1 IiTEE7-I-AA

-_

J5L190138-1-SAMP

_.-____...-._.._._...._-_____......._- . ..

12116/2005 09:40 AmWec:500P IConlelners:l Scr: Abha: Bala:

2 FITEE7-I-AOS

J5L190138-1-MS
..___._------------ _------- _..... _._------ ___..-_.___._...___^...._._-._- ..... ...... -------------- _____....____.__._..______..____.

12/1612005 09:40 AneRec500P MCoMahers:l Scr. AIpAa: Bela:

3 HTEE7•1-AD-0

J5L190138-1-MSD
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